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[57] ABSTRACT 

At least one ground station (120) and at least one subscriber 
unit (SU) (130) allow users to perform user-aided registra- 
tion procedures in satellite communications system (100). 
Ground station (120) and SU (130) communicate with each 
other using at least one communications satellite (110). The 
user-aided registration procedures (400, 500, and 600) 
enable border crossings to more accurately be processed by 
the system (100). Registration region information is pre- 
sented to a user using a display device. A user response is 
processed by the SU and the ground station during regis- 
tration procedures. 

17 Claims^ 4 Drawing Sheets 
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DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 



1 

METHOD AND APPARATUS FOR 
USER-AIDED REGISTRATION 

FIELD OF THE INVENTION 

The present invention relates generally to satellite com- 
munication systems and, more particularly, to a method and 
apparatus for user- aided registration. 

BACKGROUND OF THE INVENTION 

Subscribers use various devices (e.g., a cellular telephone 
or pager) to communicate with other subscribers within a 
satellite communications system. These devices communi- 
cate with the system via several communications processes, 
each involving an exchange of messages between the sub- 
scriber and the system. 

Registration, for example, is one of these communication 
processes. Each registration process involves an exchange of 
registration messages between the subscriber and the sys- 
tem. Registration may also be used to keep track of the 
subscriber so that the system knows where to send messages 
that indicate an incoming call for that subscriber. 

When a subscriber crosses a border between two 
countries, a satellite communications system may have to 
detect this border crossing for a number of reasons. In some 
cases, the user is forced to re-register. Forced re-registration 
can occur for a variety of reasons. 

In some existing satellite communications systems, pro- 
visions have been made to automatically re-register sub- 
scriber units that move between diflferent areas which are 
controlled by different gateways. In addition, some existing 
satellite communications systems use re -registration proce- 
dures and protocols based on geo-location information. 

What are needed are a method and apparatus for allowing 
user-aided registration in a satellite commuinicalions system. 
Further needed are a method and apparatus which allow a 
user to receive a visual indication of the registration region 
and which allow the user to force re-registration to occur in 
a particular region. 

BRIEF DESCRIPTION OF THE DRAWINGS 
A more complete understanding of the invention can be 
derived by referring to the detailed description and claims 
when considered in connection with the figures, wherein like 
reference numbers refer to similar items throughout the 
figures, and: 

FIG. 1 illustrates a highly simplified diagram of a satellite 
communications system in accordance with a preferred 
embodiment of the present invention; 

FIG. 2 shows a simplified block diagram of a ground 
station adapted to perform user-aided registration proce- 
dures in accordance with a preferred embodiment of the 
present invention; 

FIG. 3 illustrates a simplified block diagram of a sub- 
scriber unit adapted to perform user-aided registration pro- 
cedures in accordance with a preferred embodiment of the 
present invention; 

FIG. 4 illustrates a flowchart of a method for providing 
user-aided registration for a subscriber imit in a satellite 
communications system in accordance with a preferred 
embodiment of the present invention; 

FIG. 5 illustrates a flow chart of a method for operating 
a subscriber unit in accordance with a preferred embodiment 
of the invention; and 

FIG. 6 illustrates a flow chart of a method for operating 
a ground station in accordance with a preferred embodiment 
of the invention. 



The method and apparatus of the present invention, 

^ among other things, allow user-aided registration in a sat- 
ellite communications system. Further, the method and 
apparatus of the present invention aUow a user to receive a 
visual indication of the registration region and allow the user 
to force re-registration to occur in a particular region. 

10 As used herein, the terms "cell", "beam", and "registra- 
tion region" are not intended to be limited to any particular 
mode of generation and include those created by either 
terrestrial or satellite ceUular communications systems and/ 
or combinations thereof The present invention is applicable 

15 to terrestrial-based and space-based communication sys- 
tems. Systems may include satellites having low-earth, 
medium -earth and geo-synchronous orbits. 

FIG. 1 illustrates a highly simplified diagram of a satellite 
communications system in accordance with a preferred 

20 embodiment of the present invention. In a preferred 
embodiment, satellite communications system 100 com- 
prises a number of communications satellites 110, at least 
one groimd station 120, and at least one subscriber unit (SU) 
130. 

25 For clarity, FIG. 1 illustrates only two communications 
satellites 110, a single ground station 120, and a single SU 
130. This is done to facilitate the explanation of the inven- 
tion. Different numbers of communications satellites, 
ground stations, and SUs can be used. While the present 

30 invention is advantageously employed when a large number 
of satellites are being Tised, it is also applicable with as few 
as a single satellite. 

In a preferred embodiment, communications satellites 110 
communicate with other communications satellites 110 
using crosslinks 115. In FIG. 1, a single crosslink is illus- 
trated. This is done to facilitate the explanation of the 
invention. In a preferred embodiment, a number of commu- 
nications satellites and crosslinks are used. In alternate 
embodiments, various numbers of communications satellites 

^ and crosslinks can be used. In alternate embodiments, com- 
munications satelhtes 110 can communicate with each other 
using bent pipe links. 

Communications satellites 110 communicate with ground 
stations 120 using communication links 126. Communica- 
tions satellites 110 communicate with SUs 130 using com- 
munication links 136. In alternate embodiments, communi- 
cations satellites 110 can communicate with ground stations 
120 and SUs 130 using bent pipe links. 

50 Generally, communications system 100 can be viewed as 
a network of nodes. For example, communications satelUtes 
110, ground stations 120, and SUs 130 can be viewed as 
nodes in communications system 100. All nodes of commu- 
nications system 100 are or can be in data communication 

55 with other nodes of communications system 100 through 
communication links such as those illustrated by links 115, 
126, and 136. In addition, all nodes of communications 
system 100 are or can be in data communication with other 
devices dispersed throughout the world through satellite or 

60 terrestrial networks coupled to communications system 100 
through ground stations and subscriber units. 

Desirably, communications satellites 110 include array 
antennas (not shown). Each array antenna transmits numer- 
ous discrete antenna beams, as illustrated by 122 and 132. 

65 Beams 122 and 132 project cells on the surface of the earth, 
such as those illustrated by cells 124 and 134. The pattern of 
cells which satellite 110 projects on the surface of the earth 
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is referred to as a footpriat. Overlap areas can be created at 
the cellular levels and overlap areas can be used for hand- 

The invention is applicable to communications satellites 
110 that use single or multiple beams pointed towards tbe 
earth, and preferably, to satellites that move cells across the 
surface of the earth along a deterministic ground track. The 
invention is also applicable to systems where fiill coverage 
of the earth is not achieved. 

The invention is applicable to SUs that move with respect 
to geo-political regions and their associated common bor- 
ders. The invention is applicable to SUs that move with 
respect to registration regions and their associated common 
borders. The invention is also applicable to communications 
system in which registration regions change with respect to 
time. 

In a preferred embodiment, at least one communications 
channel is provided between ground station 120 and SU 130 
using link 126, link 115, and link 136. These communica- 
tions channels are used to exchange messages between 
ground station 120 and SU 130 during a user-aided regis- 
tration procedures. In FIG. 1, links 115, 126, and 136 are 
illustrated as bi-directional links. This is not required for the 
invention. In alternate embodiments, links 115, 126, and 136 
can be unidirectional links. 

In a preferred embodiment, links 115, 126, and 136 
encompass a limited portion of the electromagnetic spec- 
trum that is divided into channels. Links 115, 126, and 136 
can encompass any suitable channel diversity scheme such 
as Frequency Division Multiple Access (FDMA) and/or 
Time Division Multiple Access (TDMA) and/or Code Divi- 
sion Multiple Access (CDMA) communications channels or 
combinations thereof. 

In a preferred embodiment, at least one ground station 120 
in system 100 has been adapted to perform user-aided 
registration procedures, as described below. For example, 
ground station 120 can be a system control center or be 
connected to one or more system control centers. In 
addition, ground station 120 can also be a gateway (GW) or 
be connected to one or more gateways, which provide access 
to at least one terrestrial-based communications network, 
such as the public switched telephone network (PSTN) or 
other communications faciUties (not shown in FIG. 1). In 
alternate embodiments, ground stations 120 can be mobile 
and fixed communications devices, which transmit data to 
and receive data from satelUtes 110. 

In a preferred embodiment, at least one ground station 120 
is responsible for maintaining data records for SUs 130. For 
example, data records can include location information, 
subscriber information, and registration information. Sub- 
scriber information can include, among other things, sub- 
scriber priority levels and current level of service. Location 
information can include, among other things, geo-location 
information and geo-poUtical boundary information. Regis- 
tration information can include, among other things, display 
information that is used to inform the user of the current 
registration region, allowable registration regions, current 
location, rates, and status. 

In a preferred embodiment, at least one SU 130 in system 
100 has been adapted to perform user-aided registration 
procedures, as described below. SUs 130 are preferably 
communications devices, which receive data from and trans- 
mit data to commimications satellites 110. By way of 
example, SUs 130 can be cellular telephones or two-way 
paging devices adapted to communicate with commimica- 
tions satellites 110. SUs 130 include, among other things, 
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means for presenting messages and means for receiving user 
inputs in response to the presentation of message informa- 
tion. SUs 130 can be located anywhere on the stuf ace of the 
earth or in the atmosphere above the earth. 

5 FIG. 1 also shows first region 140, second region 150, and 
common border 145. In a preferred embodiment, first region 
140 represents a first registration region, and second region 
150 represents a second registration region. Registration 
regions are established within a communications system for 

10 geo-political and economic reasons. Desirably, common 
borders 145 between registration regions can be identified 
by users or identified for users. For example, first region 140 
could be the United States, and second region 150 could be 
Mexico. In this case, common border 145 could be the 
border between Mexico and the United States, and a SU user 
registers or re-registers with a commtmications system when 
he crosses a border between two countries. 

In a preferred embodiment, different geo-political regions 
can have different procedures that can effect how often a SU 
registers with the system. For example, different countries 

^ can have different rules for handling a SU that initiates a call 
.within their borders, for handling a SU that receives a call 
within their borders, and for allowing a SU to continue a call 
that was initiated outside their borders. In a preferred 
embodiment, ground stations 120 store these rules. In alter- 

^ Date embodiments, SUs 130 can store some of these rules. 
In a preferred embodiment, a border, such as illustrated by 
common border 145, is irregular, and irregular borders ca\ise 
problems for many position determining systems. For 
example, even if a position determining system has accurate 
knowledge of a SU's location, it is possible to place the SU 
in the wrong country since there are generally storage 
limitations which restrict the granularity of border data. 
In a preferred embodiment, user knowledge is used to 

25 determine when common borders 145 are approached and/or 
crossed. In addition, user knowledge is used to add resolu- 
tion to border data. User-aided registration procedures allow 
users, among other things, to overcome border resolution 
hmitations inherent in some systems. For example, a user 

^ can identify common borders 145 using knowledge of 
customs inspection terminals and border crossing gates. 

In alternate embodiments, local and regional maps can be 
presented to a ms&i to help determine common borders 145. 
In addition, registration regions can be presented to a user. 

45 For example, presenting multiple levels of maps and regis- 
tration regions to a user can add resolution. 

FIG. 2 shows a simplified block diagram of a ground 
station adapted to perform user-aided registration proce- 
dures in accordance with a preferred embodiment of the 

50 present invention. Ground station 120 comprises antenna 
210, radio frequency (RF) transceiver 220, controller 230, 
memory 240, and terrestrial network interface 250. Alternate 
embodiments can be envisioned that do not include terres- 
trial network interface 250. Alternate embodiments can also 

55 be envisioned that include antenna 210 with RF transceiver 
220. 

Antenna 210 is coupled to RF transceiver 220. Antenna 
210 is used to establish communications links, such as 
illustrated by link 126 (FIG. 1). 

60 Transceiver 220, among other things, processes received 
signals into digital data. In addition, transceiver 220 pro- 
cesses digital data obtained from controller 230 into trans- 
mitted signals. Desirably, digital data includes message 
information that is sent to and received from at least one SU. 

65 In addition, RF transceiver 220 performs, among other 
things, procedures for time and freqxiency control, for modu- 
lation and demodulation control, and frequency conversion. 



03/18/2004, EAST Version: 1.4.1 



6,112,087 

5 6 

Controller 230 is coupled to transceiver 220. Controller Desirably, controller 230 is also used to control the 
230 is used among other things, to process digital data niunber of users that can initiate user-aided registrations 
received from transceiver 220 and to process other digital during a particular amount of time. This is done to minimize 
data for transmission by transceiver 220. any detrimental effects to the system. For example, control- 
In a preferred embodiment, controller 230, processes 5 ler 230 can re-schedule some tasks for a later time based on 
message data from SUs 130 (HG. 1) that request to register, a SU's priority level. Messages can be sent that require a 
determines which SUs can perfonn user-aided registration user to wait a certain amount of time before requesting to 
procedures, and processes messages that are exchanged perform a user-aided registration. 

between ground station 120 and SUs 130. t-t^ -n * . • l ii j i_i 1 j- * i_ 

T jj?^ . « 1 . 1. . FIG. 3 illustrates a smaphfied block diagram of a sub- 

Ina<totion,conttoUer»Oprocesseslocationmform^^^ 10 scriber unit adapted to perform user-aided registration pio- 

tor a SU durmg uscr-registration procedures. In a preferred , . j ^ ..t. ^ j u j- . /.u 

embodiment, location infomiation is sent by a SU to a ."^ accordance with a preferred embodiment of he 

ground station. In an alternate embodiment, controller 230 P^^"/ H^^^' transceiver 310, 

performs location-determining procedures using informa- Positioning System (GPS) receiver 320, controller 

lion from memory 240 memory 340, and user mterface 350. RF transceiver 

Memory 240 is coupled to controller 230. In a preferred ^ "^^^ ^ ^'^""^"^'^ ^'^"^ ^ ^^'^^^^^ 
embodiment, memory 240 is used to store instructions from a satellite. Transceiver 310 is coupled to controller 330 
which controUer 230 uses, among other things, to perform ^^^^^ antenna (not shown), 
user-aided registration procedures as detailed below. Transceiver 310, among other things, processes received 
Memory 240 can be a random access memory, read only signals into digital data. In addition, transceiver 310 pro- 
memory, or any other type of storage medium and can be ^'^ cesses digital data obtained from controller 330 into trans- 
integral with or separate from controller 230. mitted signals. 

Desirably, memory 240 is used, among other things, to Controller 330 is coupled to transceiver 310. Controller 

store databases. At least one database contains records that 330 is used, among other things, to process digital data 

are used to describe borders for a number of registration received from transceiver 310 and to process other digital 

regions. Desurably, registration region border inforaaation is 25 ^^^^ transmission by transceiver 310. 

stored only for registration regions located close to a par- ^ ^ controller 330. Memory 340 

ticular groimd station. Another database is used to store an , j / *u * • * * * n i-^a j 

Acr-n ^rir.^ f^r oo^K t« „ stores data that serve as mstnicUons to controller 330 and 

Si^eT tt ^tn^sr^^^^^^ to^s^t^e ^ — '''' r ^ n 

registration regions to a SU user. Registration regions can be 30 1) ^.^^0^ out procedures which are discussed below. In 

sub-divided into smaller areas such as those identified using addition, memory 340 includes display data, variables, and 

location area codes (LACs). In a preferred embodiment, a ^^^^^ ^hat are manipulated during the operation of SU 130. 

SU is associated with a LAC, and the SU's LAC is used to GPS receiver 320 is coupled to controller 330 and to at 

associate the SU with the correct ASCII identification string. least one antenna (not shown). In a preferred embodiment, 

Registration regions can include a single country or other 35 GPS receiver 320 is used to geo-locate SU 130. GPS 

geo-political entity. In addition, large countries, such as receiver 320 provides location information, among other 

China, can include one or more registration regions. Regis- things, to controller 330. SU 130 sends information con- 

tration regions can also include a number of countries. For ceming its location to at least one ground station, 

example, Finland, Norway, Sweden, and Denmark could be User interface 350 is coupled to controller 330. User 

included in a Scandinavian Region. In other cases, a country ^ interface 350 comprises at least one display device for 

can decide not to participate in a global communications presenting messages. In a preferred embodiment, messages 

system, and SUs withiii this country's borders would not be are presented during user-aided registration procedures as 

allowed to register with the system. Databases can be described below. In altemate embodiments, messages can 

configured at a ground station to maintain more accurate also be presented at various other times during the operation 

border data for a non-participating country. This information 45 of a SU. User interface 350 also comprises at least one input 

can be sent to a SU during the user-aided registration device that is used, among other things, to receive user input 

procedure. in response to presented messages. In alternate 

In altemate embodiments, user messages can also be embodiments, user-aided registrations can be manually ini- 

stored and displayed in different languages for different SUs. tiated by cycling the power off and on. 

In other alternate embodiments, current billing rates for the 50 In alternate embodiments, a list of allowable registration 

registration regions can also be stored by at least one ground regions can be stored in a SU, and a pointer can be sent by 

station, and billing infonnation can be sent to SUs during a ground station during a user-aided registration procedure 

user-aided registration procedures. which is used to select one entry in the list to display. The 

In other embodiments, lists of allowed registration list is loaded into a SU when the SU is activated. For 

regions could also be stored by at least one ground station. 55 example, a user could want a SU to operate in one or two 

In some embodiments, a list of allowable registration registration regions and pay for that level of service, 

regions can be sent to a SU during a user-aided registration. Controller 330, among other things, controls and manages 

In one alternate embodiment, a user can select a registration user interfaces, message reception and transmission, channel 

region from a list of registration regions presented on a set-up, radio tuning, frequency and time slot assignment, 

display on the SU. In another embodiment, a user can eo and other subscriber unit communication and control func- 

designate a first choice and a second choice. tions. Desirably, controller 330 carries out procedures excm- 

In other embodiments, dual-registration zones are stored. plified below and described in the associated text. For 

In these embodiments, borders are so irregular that they example, in addition to performing other tasks as 

cannot be resolved with any certainty so a SU can be appropriate, controller 330 desirably stores results from such 

registered in either region and charges/payments are divided 65 procedures in memory 340. 

between the two regions using a previously established Registration information can be entered, for example, by 

formula. entering digits into a keypad or by inserting a magnetically 
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coded card. Alternatively, the user device can determine the 
necessity to register autonomously from the subscriber. In a 
preferred embodiment, a Subscriber Information Module 
(SIM) identifies a subscriber. In alternate embodiments, 
priority levels and preferences can be stored in a SIM, in a 
SU, and in at least one ground station. 

In a preferred embodiment, priority levels are determined 
for the SUs and can be displayed to the user. Priority levels 
are established based on system information and subscriber 
information. For example, priority levels can be established 
based on geo-political boimdaries, rate change boundaries, 
and geo-physical boundaries. Low priority levels can restrict 
when a user is allowed to perform a user-aided registration. 

FIG. 4 illustrates a flowchart of a method for providing 
user-aided registration for a SU in a satellite communica- 
tions system in accordance with a preferred embodiment of 
the present invention. Current and accurate registration 
information is important in a satellite commimications sys- 
tem. For example, if a SU is in a region that is different from 
the SU's registration region, then a message to that SU may 
be incorrectly routed. Procedure 400 begins in step 402. 

In step 404, a ground station receives a registration 
message from a SU. SUs can send registration messages for 
a variety of reasons including a request to register. A 
registration request can be sent when a SU is turned on, A 
registration request can be sent by a SU when its location 
changes and when a re-registration distance is exceeded. 
Typically, a registration request is sent by a SU when a user 
chooses to initiate a user-aided registration. Desirably, a user 
requests a user-aided registration when he/she crosses a 
geo-political boundary. 

In step 406, the ground station processes the registration 
message from the SU. Desirably, when the registration 
message is a registration request, the ground station deter- 
mines the location for the SU from the registration request. 

Location information is important in a satellite commu- 
nications system for a number of reasons. For example, a 
satelUte communications system can tise current location 
information to determine if a SU has the right to perform a 
user-aided registration from that location. In addition, the 
system can use the ciurrent location information to determine 
billing rates for user-aided registrations. Also, location infor- 
mation is important to determine revenue payments to 
service providers for a particular SU. 

In a preferred embodiment, the ground station associates 
the SU's current location with a location area and associates 
a LAC to the SU based on the SU's current location. 
Desirably, the ground station has, among other things, a 
database that associates an ASCII string with each LAC. The 
ground station creates a registration response message, 
which comprises the ASCII string associated with the LAC 
in which the SU is currently located. The ASCII string is a 
phrase that a user can use to determine the registration 
region in which registration is going to occm. 

In step 408, the ground station sends the response mes- 
sage to the SU. Desirably, the message comprises the ASCII 
string associated with the LAC in which the SU is currently 
located. In alternate embodiments, the response message can 
include a list (table) or a pointer to a position within a list 
(table). 

In step 410, the SU processes the response message. 
Desirably, the SU extracts the ASCII string from the 
response message. In alternate embodiments, the SU can 
extract a list (table) or a pointer to a position within a list 
(table) from the response message. 

In step 412, the SU displays the ASCII string using the 
display on the SU. Id alternate embodiments, the SU can 



.2,087 

8 

display a list (table). In other embodiments, the SU can 
display a string obtained using a pointer to a position within 
a list (table). For example, a SU can store lists of display 
messages, and the SU can use a pointer to determine which 

5 message to display. In some embodiments, an audio message 
is also presented to the user. 

In step 414, the SU waits for a response from the user. 
Desirably, the user responds to the ASCII string message 
within a first amount of time. 

10 In a preferred embodiment, when the user responds in the 
first amount of time, the SU processes a user response. 
Desirably, an ASCII string has been presented to the user 
that provides the user with an indication of the region in 
which registration is going to occur. The user can either 

15 accept or refuse to be registered in the region identified by 
the ASCII string. The user's decision is included in the user 
response. 

In alternate embodiments, a user can select a registration 
region from a list. Desirably, the selection is sent as a part 
20 of the user response. 

In a preferred embodiment, when the user does not 
respond in the first amount of time the SU ends procedure 
400. In addition, when the user does not respond in the first 
amount of time, the ground station proceeds with the reg- 
25 istration. In an alternate embodiment, the ground station 
does not proceed with the registration until an acknowledge- 
ment is received from the SU. 

In step 416, the SU sends a user response message to the 
ground station. The tiser response message is used to inform 
the ground station about the user's decision. 

In step 418, the ground station processes the user response 
message. Desirably, the user response message informs the 
ground station that the user as accepted being registered in 
the identified region, and procedure 400 ends in step 420. 

In alternate embodiments, steps 408-418 can be repeated 
a number of times during a user-aided registration proce- 
dure. Steps 408-418 can be repeated when the user response 
message indicates that the user does not accept being 
^ registered in a first identified region. For example, in step 
408, the ground station could send another registration 
response message to the SU. 

In addition, steps 408-418 can be repeated when the user 
response message indicates that the user has selected a 
4^ registration region from a list of registrations regions. This 
allows a tiser to force registration to take place in a particular 
region, and it allows a user to not allow registration to take 
in a particular region. 

FIG. 5 illustrates a flow chart of a method for operating 
a subscriber unit in accordance with a preferred embodiment 
of the invention. Procedure 500, which starts with step 502, 
is applicable to the operation of a SU adapted to perform at 
l(east one user-aided registration procedure. 

In step 504, a registration request is sent by the SU to a 
55 ground station. In a preferred embodiment, the registration 
request is sent because a user has requested a manual 
registration. 

In a preferred embodiment, a manual registration function 
is provided on the SU. Desirably, this is accomplished using 

60 a dedicated key. However, this is not required for the 
invention. In alternate embodiments, a multifrmction key or 
other user input device, such as a touch-screen, can be used. 

In step 506, the SU receives a registration response. In a 
preferred embodiment, the registration response is received 

65 from a ground station. Desirably, the ground station is a 
gateway responsible for the region in which the SU is 
currently located. 
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In step 508, the SU unit processes the registration In step 606, a ground station processes the received 

response to obtain a user message. The user message allows message and determines if the message comprises a request 

a user to aid the registration process. Desirably, a user or a response. 

accepts registration in the identified region by sending a ^ preferred embodiment, when the ground station 
response message to the ground station. In alternate 5 receives a registration request, the ground station determines 

embodiments, a ground station could use a non-response ^ i^j^^tion for the SU. Desirably, the communications system 

wilhm a given length of bme as an acceptance. In other ^^^^^ gU after moving the SU on to a traffic channel. 

cmbodmients.a user could have other choices. For example. ^1,^^^^ embodiments, location information can be 

a user could reject a first registration region and request a ■ i j j i -^u •„4 4- « i- ^*u«- 

second choice Primary and secondary choices could be " °°8 with a registrat on request. In other 

nresented as lists embodiments, control channels and/or acquisition chanoels 

In a preferred embodiment, a SU has at least one level of ^^^^ ""^f ^^f''''' information, 

service associated with it. The level of service is used, ^ preferred embodiment, location information is 

among other things, to determine what is presented to the obtained from the SU because the SU includes, among other 

user during the user-aided registration procedure. For things, a geolocation device. Desirably, the geolocation 

example, one level of service could allow a user to register device determines location based on information obtained 

in only one region. In this case, the amount of data stored in from a Global Positioning System, such as GPS. In alternate 

the SU is minimized, and a user-aided registration allows a embodiments, a crude location estimate can be determined 

user to accept or reject being registered in one region. The using Doppler information, time delay information, satellite 

level of service can also be used to limit the number of times position information, and beam information, 

a SU can initiate a user-aided registration. In addition, a In a preferred embodiment, when the ground station has 

second level of service could be used to allow a SU morie established a current location for the SU, the ground station 

than one choice in determining which registration region to determines a code that is associated with the current location 

use. Also, a third level of service could be used to allow a for the SU. Desirably, the code is used to determine an 

SU to force registration to occur in a particular region. ASCII string containing a general description of the user's 

In step 510, the SU presents the user message. In a ^ current position and identifies the registration region in 

preferred embodiment, the user message is displayed using which the SU is to be registered. 

an alphanumeric display on the SU. In alternate In a preferred embodiment, when the ground station 

embodiments, auditory devices can also be used to present receives a registration response from a SU, the ground 

the message to the user and/or alert the user. In other station identifies the SU. Desirably, the user-aided rcgistra- 

embodiments, SUs can display messages using non-ASCII tion message comprises a user response message. The user 

strings. In other embodiments, additional information is response message can be a request for additional 

displayed with the registration region information. For information, such as other registration regions, 

example, cost information could be displayed during user- In step 608, the ground station sends a response message 

aided registration procedures. that comprises at least one user notification message. The 

In step 512, the SU processes a response from the user. In user notification message includes, among other things, the 

a preferred embodiment, if a user response is not processed ASCII string containing the general description of the user's 

within a first amount of time, then the SU continues to step current position and registration region. 

516, and procedure 500 ends. In step 610, a query is performed to determine when the 

In step 514, a user response message is sent by the SU. In ^ user-aided portion of the registration procedure has been 

a preferred embodiment, the user response message is sent completed (i.e., the registration region has been determined), 

by the SU to the ground station that received the SU's When the user-aided portion of procedure 600 has not been 

registration request. In alternate embodiments, a registration completed, then procedure 600 branches back to step 604 

procedure could be performed using a SU and a satellite or and iterates as shown in FIG. 6. When the user- aided portion 

other communications platform. In step 516, procedure 500 of the procedure has been completed, then procedure 600 

ends. continues with step 612. 

FIG. 6 illustrates a flow chart of a method for operating In step 612, the registration process is completed for the 

a ground station in accordance with a preferred embodiment SU, when the user-aided portion has been successfully 

of the invention- Procedure 600, which starts with step 602, completed. Procedure 600 ends in step 614. 
is applicable to the operation of a ground station adapted to jq In a preferred embodiment, steps 604-610 are performed 

perform at least one user-aided registration procedure. a number of times. Steps 604-610 are performed each time 

In step 604, the ground station receives a user-aided a SU interacts with a ground station during a user-aided 

registration message from a SU. In a preferred embodiment, registration. For example, a ground station could receive a 

the user-aided registration message can comprise requests second user-aided registration message. This could occur if 
and/or responses from at least one SU that is adapted to 55 a user did not like the first registration region that was 

perform a user-aided registration procedure, such as presented and asked for a second choice. In this case, a 

described in FIG. 5. second response could be sent to the SU, and the second 

In a preferred embodiment, the communications system response message could comprise a second user notification 

cannot always detect border crossings that occur when a SU message. 

is moved from one geo-political region to another geopo- eo Those skilled in the art will recognize that the steps 

litical region. The SU user can request a user-aided regis- described above do not need to be performed in the sequence 

tration procedure when he/she crosses or approaches a listed above. The sequence is not important to the nature of 

border the present invention. ITiose skiUed in the art will also 

In alternate embodiments, a SU user can request a user- recognize that some SUs will require different tasks to be 
aided registration procedure to lower costs. In addition, a SU 65 performed at different times. 

user can request a user-aided registration procedure to move The method and apparatus of the present invention pro- 

to a less restrictive registration region. vides a means for allowing user-aided registration in a 
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satellite communications system. This reduces the amount 
of border information that is stored by a communications 
system. While the principles of the invention have been 
described above in connection with specific apparatus, it is 
to be clearly understood that this description is made only by 
way of example and not as a limitation on the scope of the 
invention. 

What is claimed is: 

1. A method for providing user-aided registration to a 
subscriber unit (SU) in a satellite commimications system 
having a plurality of commuQications satellites, and at least 
one ground station, said SU communicating with said at 
least one ground station using at least one of said plurality 
of communications satellites, said method comprising the 
steps of: 

a) receiving, at said at least one ground station, a regis- 
tration request from said SU; 

b) processing said registration request at said at least one 
ground station; 

c) sending a response message to said SU, said response 
message comprising a first registration region; 

d) processing said response message at said SU to deter- 
mine a display message, said display message identi- 
fying said first registration region; 

e) displaying said display message at said SU to a user; 

f) processing a first user response to said display message 
at said SU; 

g) sending a first user response message to said at least 
one ground station; and 

h) processing said first user response message at said at 
least one ground station. 

2. The method as claimed in claim 1, wherein said method 
fijrther comprises the steps of: 

i) sending a second response message to said SU, said 
second response message comprising a second regis- 
tration region; 

j) processing said second response message at said SU to 
determine said second registration region; 

k) displaying said second registration region at said SU, 

1) processing a second user response at said SU; 

m) sending a second user response message to said at least 
one ground station; and 

n) processing said second user response message at said 
at least one ground station, 

3. The method as claimed in claim 1, wherein step b) 
further comprises the steps of: 

bl) determining a location for said SU from said regis- 
tration request; and 

b2) determining said first registration region using said 
location. 

4. The method as claimed in claim 1, wherein step c) 
further comprises the step of: 

cl) including a list of registration regions in said response 
message, said list comprising said first registration 
region and at least one other registration region. 

5. The method as claimed in claim 1, wherein step c) 
further comprises the step of: 

cl) associating a pointer with said first registration region 
and sending said pointer in said response message. 

6. The method as claimed in claim 1, wherein step d) 
further comprises the steps of: 

dl) obtaining a list of registration regions from said 
response message, said list comprising said first regis- 
tration region and at least one other registration region; 
and 
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d2) determining said display message, said display mes- 
sage identifying said first registration region and at 
least one other registration region. 

7. The method as claimed in claim 1, wherein step d) 
5 further comprises the steps of: 

dl) obtaining a pointer from said response message, said 
pointer identifying said first registration region; and 

d2) determinmg said display message using said pointer, 
said display message identifying said first registration 
10 regioa 

8. The method as claimed in claim 1, wherein step e) 
further comprises the step of: 

el) using an auditory device to present a first portion of 
said display message to said user. 

9. In a communications system having a plurality of 
communications satellites and a plurality of subscriber units 
(SUs) adapted to perform user-aided registration procedures, 
a ground station for performing user-aided registrations, said 
ground station comprising: 

^ at least one antenna for establishing a communications 
link with at least one of said plurality of communica- 
tions satellites; 
at least one radio frequency (RF) transceiver coupled to 

^ said at least one antenna, said at least one RF trans- 
ceiver processing RF signals used to send and receive 
message data via said communications link, receiving 
at least one user-aided registration request message 
from at least one of said plurality of SUs, sending at 
least one response message, receiving at least one user 
response message from at least one of said plurality of 
SUs; 

a controller coupled to said at least one RF transceiver for 
processing said message data, said controller process- 
ing said at least one user-aided registration request 
message to determine a location for said at least one of 
said plurality of SUs, determining a registration region 
for said at least one of said plurality of SUs, including 
said registration region in a response message, and 
^ causing said at least one RF transceiver to send said 
response message to said at least one of said plurality 
of SUs, processing a user response message for regis- 
tering said at least one of said plurality of SUs in said 
registration region when said user response message 
indicates said registration region is accepted by a user 
of said at least one of said plurality of SUs, and not 
registering said at least one of said plurality of SUs in 
said registration region when said user response mes- 
sage indicates said registration region is rejected by a 
user of said at least one of said plurality of SUs; 
a memory for storing said message data; and 
at least one terrestrial network interface coupled to said 
controller for exchanging data with at least one other 
system. 

55 10 . The ground station as claimed in claim 9 , wherein said 
memory further comprises: 

at least one database containing records that are used to 
described borders for a number of geo-political regions. 

11. The ground station as claimed in claim 9, wherein said 
60 memory further comprises: 

at least one database containing at least one ASCII string 
identifying each registration region. 

12. The ground station as daimed in claim 9, wherein said 
controller is further for including a list of registration 

65 regions in a response message. 

13. The ground station as claimed in claim 9, wherein said 
controller is further for processing another response message 
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comprising at least one other registration region, and caus- 
ing said at least one RF transceiver to send said another 
response message to said at least one of said plurality of 
SUs. 

14. The ground station as claimed in claim 13, wherein 5 
said controller is further for processing another user 
response message, for registering said at least one of said 
plurality of SUs in said registration region when said another 
user response message indicates said registration region is 
accepted by said at least one of said plurality of SUs, and not lo 
registering said at least one of said plurality of SUs in said 
registration region when said another user response message 
indicates said registration region is rejected by said at least 
one of said plurality of SUs. 

15. In a communications system having a plurality of 15 
communications satellites and at least one groimd station 
adapted to perform user-aided registration procedures, a 
subscriber unit for performing user-aided registrations, said 
subscriber unit comprising: 

at least one radio frequency (RF) transceiver, said RF 20 
transceiver processing RF signals that are sent to and 
received from said at least one ground station using a 
communications link with at least one of said plurality 
of communications satellites, sending at least one reg- 
istration request lo said at least one ground station, 25 
sending at least one user response message, and receiv- 
ing at least one response message from said at least one 
ground station; 
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a device for determining a location for said subscriber 
unit; 

a controller coupled to said at least one RF transceiver and 
to said device; 

a memory coupled to said controller for storing informa- 
tion that is manipulated during user-aided registration 
procedures; and 

a user interface coupled to said controller for receiving 
user input and for presenting display messages, said 
controller processing said at least one registration 
request, processing said at least one response message 
lo determine a registration region, using said user 
interface to present said registration region in one of 
said display messages, processing said display 
messages, processing a user response lo said registra- 
tion region from said user input, processing said at least 
one user response message. 

16, The subscriber unit as claimed in claim 15, wherein 
said at least one RF transceiver is further for sending a user 
response message to said at least one ground station accept- 
ing said registration region. 

17. The subscriber unit as claimed in claim 16, wherein 
said at least one RF transceiver is further for sending a user 
response message to said at least one ground station reject- 
ing said registration region. 
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